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This presentation is the third annual report for P. L. 89-304, 
AFC 10 project "Anadromous Fisheries Research, Virginia," for the 
period 1 November 1981 to 31 October 1982. The fishes of concern were 
the alewife (Alosa pseudoharengus), American shad (_!. sapidissima), 
and the blueback herring (A. aestivalis). 
The Alosa species were once an important component of the 
landings of Virginia fisheries. In the last decade, however, there 
has been a dramatic decrease in American shad and river herring 
landings. The 1981 landings of Alosa species in Virgin.ia were the 
lowest ever recorded. American shad and river herring are also sought 
by recreational fishermen in Virginia; however, data are few and the 
extent of this activity is. unknown. Additionally, these· species have 
a vital ecological role. Young-of-the-year Alosa are the dominant 
pelagic prey species in their extensive freshwater and upper estuarine 
nursery grounds. After spawning, adults return to the sea and are 
prey of many marine piscivores. It is important that studies of the 
Alosa stocks in Virginia be continued. Current data, as well as 
historical data, are needed in order that analyses are constructive 
contributions to rational management strategies. 
The research presented herein directly addresses research 
concerns stated in the Shad and River Herring Action Plan and augments 
on-going research monitoring and extant data classes. These data will 
be a pertinent contribution to the total data base that is 
being constructed to assist in the formulation of management 
strategies for the east coast Alosa stocks. 
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The following jobs were contracted by the Virginia Institute of 
Marine Science. 
Job 1. Catch and Effort Statistics of the Virginia Alosa Fisheries 
Objectives 
1. Estimate fishing effort, landings, and catch-per-unit-of-
effort (CPUE) of adult river herring (alewife and blueback 
herring) and American shad in Virginia during the 1982 
fisheries. 
2. Determine the present status of the stocks relative to former 
years by comparison of landings and CPUE. 
Job 2. Population Dynamics of the Virginia Alosa Fisheries 
Objectives 
1. Estimate current vital statistics (age and size frequencies, 
species composition, mortality rates, etc.) of river herring 
and American shad. 
2. Contrast current vital statistics to the existing Virginia 
data base for the Alosa fisheries. 
Job 3. Annual Index of Juvenile Alosa Abundance 
Objectives 
1. Determine an index of abundance of juvenile river herring and 
American shad. 




We are indebted to the following Virginia Institute of Marine 
Science personnel for their assistance in this project: Steve Atran, 
James Bristow, Joice Davis, Deane Estes, Marion Hennigar, Curtis 
Leigh, James Owens, and Gloria Rowe. 
Potomac River catch data were supplied by Kirby A. Carpenter, 
Executive Secretary of the Potomac River Fisheries Connniss ion, and his 
staff. 
The project was funded, in part, by the United States National 
Marine Fisheries Service~ Northeast Region, through Pub·l ic Law 89-304. 
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1. Stake gill nets in the James River yielded an estimated 58.9 
metric tons (MT) of American shad in 1982, a decrease of 50% 
relative to 1981. 
2. The American shad catch-per-unit-of-effort (CPUE) for stake gill 
nets in the James River increased from 3.1 kg/min 1981 to 3.9 
kg/m in 1982. 
3. Pound nets in the York River landed an estimated 5.4 MT of 
American shad and 213 MT of river herring in 1982, an increase of 
81% for American shad and 9% for river herring relative to 1981. 
4. Stake gill nets in the York River landed an estimated 158.4 MT of 
American shad, declining from 182.4 MT in 1981. 
5. The CPUE for American shad landed from stake gill nets in the 
York River declined from 8.6 kg in 1981 to 5.6 kg in 1982. 
6. Pound nets in the Rappahannock River landed an estimated .. 3.9 MT 
of American shad and 415.6 MT of river herring in 1982, an 
increase for river herring and American shad relative to 1981. 
7. Stake gill nets in the Rappahannock River caught an estimated 7.9 
MT of American shad, a decrease of 38% compared to 1981. 
8. The CPUE for American shad landed in stake gill nets in the 
Rappahannock River increased slightly from 1.1 kg in 1981 to 
1.2 kg in 1982. 
9. Pound nets in the Potomac River landed an estimated 221 MT of 
river herring in 1982, a six-fold increase relative to 1981. 
10. The 1982 landings of river herring in Virginia were 593 MT, about 
a 151% increase relative to the 1981 landings of 236 MT. 
However, the 593 MT is only 6.8% of the average annual landing of 
8,760 MT for the decade 1966-1975. 
11. American shad landings in Virginia also increased in 1982 
relative to 1981. The increase from 226 MT in 1981 to 265 MT in 
1982 is, however, modest and well below American shad landings 
prior to 1981. 
12. Age composition data indicated that the rise in American shad and 
river herring catches in 1982 was due, in part, to an increase in 
the age 4 contributions to the total landings. 
13. Year-class contributions to the river herring fishery were 
estimated from species composition, sex ratio, age structure, and 
mean length and weight-at-age data. Annual declines in cohort 
CPUE were used to estimate total mortality (Z). 
viii 
14. The nursery zones for juvenile Alosa were sampled between 9 June 
and 4 August, 1982 in .the Mattaponi and Pamunkey rivers. A 
weighted overall mean CPUE, where stations were replicates per 
stratum, was calculated for each sampling period. The largest of 
these CPUE values was defined as the index of abundance, and is 
referred to as the maximal CPUE. 
15. Estimates of mean CPUE that followed the maximal CPUE, but 
clearly preceded the onset of the seaward migration, were used in 
conjunction with the maximal value to estimate the instantaneous 
natural mortality rate (M). Maximal CPUE and M values were 
compared with previous estimates. The instantaneous daily 
mortality rates (Ma) for American shad and river herring were 
estimated as 0.048 and 0.044, respectively. 
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Job 1. Catch and Effort Statistics of the Virginia Alosa Fisheries 
INTRODUCTION 
Stock assessment consists essentially of the collection and 
analysis of basic data such as catch, effort and development of an 
index (relative or absolute) of ~bundance of the fish stock under 
consideration (Gulland 1978). Estimates of total landings by gear 
type may be obtained from the product of catch-per-unit~of-effort 
(CPUE) and the total units of gear fished. Specific values of effort 
by gear type and CPUE in any particular year are not th~mselves of 
exceptional significance but rather it is the trend in the data from 
year to year that is important (Gulland 1978). 
The CPUE and the estimated landings may be used as a relative 
indicator (index) of stock abundance by a simple comparison with such 
estimates in prior years, provided there are not large annual 
fluctuations in availability of the fish and the total units of gear 
fished remains relatively constant (Rounsefell 1975). 
MATERIALS AND METHODS 
Pound net catch estimates were determined by multiplying the CPUE 
(kg/net per half-month) of the index nets by the number of nets 
actively fishing (weighted by net size) in each strata of the river. 
Index nets are those for which daily records were kept by cooperating 
fishermen. Effort was determined by semi-monthly aerial counts of 
active pound nets (Table 1.1 and Fig. 1.1). Seasonal pound net CPUE 
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was determined by dividing total landings by the average number of 
nets fished adjusted for the length of the . fishing season for each 
species and sex within each species. 
Stake gill net catch estimates were determined by multiplying the 
CPUE (kg/m of net/half-month) of index nets by meters of stake gill 
netting in 5-nautical mile strata of the river. Effort was determined 
by a count of stake gill nets during the peak of the American shad 
fishing season (Table 1.2). Yearly stake gill net CPUE was determined 
by dividing total landings by total netting fished for shad. 
Because of the close proximity of all the nets to adjoin~ng 
strata, nets in the mile 10-15 stratum in the James River (four gill 
net stands in the lower and two in the upper portion of the stratum) 
were assigned to respective adjoining strata. 
Potomac River catch data were supplied by the Potomac River 
Fisheries Connnission. 
RESULTS AND DISCUSSION 
Low stock abundance of American shad and lack of a market for 
river herring as food fish are reflected in the decline of a directed 
pound net fishery for these species. Few pound nets were deployed 
until April 1982 (Table 1.1). Those nets installed earlier were set 
primarily to supply bait for crabbers. The peak number of nets did 
not occur until the first of June, too late to be considered part of 
the directed fishery for Alosa species. 
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The average ex-vessel price for American shad increased slightly 
compared to 1981 ( .32/lb vs .28/lb); however, when adjusted for the 
1982 consumer price index, the increase relative to 1981 was less than 
.01/lb (Table 1.3). 
Gill net effort declined dramatically in the James and 
Rappahannock rivers, but increased 33% in the York River (Table 1.4). 
The decrease in effort is due, in part, to a reduction of effort 
towards these species. 
Total estimated landings of all Alosa species by pound nets 
increased relative to 1981 (Loesch and Kriete, 1981) with the alewife 
in the Potomac River exhibiting the greatest increase (Table 1.4). 
Conversely, estimated landings of American shad by stake gill nets 
decreased in all rivers relative to 1981. 
Pound net CPUE for river herring (alewife and blueback herring) 
increased in the Rappahannock and Potomac rivers relative to 1981 
(Table 1.5). Data for individual species of river herring were not 
presented in Table 1.5 for three reasons; 1) it was determined precise 
species composition could not be ascertained from monthly sampling for 
1981 and 1982, 2) the fishery is for river herring and does not target 
one species or the other, and 3) other agencies, both federal and 
state, report landings as one, generally as alewife. Pound net CPUE 
data for American shad are not presented because re-evaluation of 
effort data is incomplete at this time. These data will be presented 
in the forthcoming completion report. Stake gill net CPUE of American 
shad declined in all rivers excep~ for males . in the James River. No 
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shad were reported from the Potomac River (see Potomac River, Job 1, 
this report). 
James River 
No pound nets were set in the James River during 1982. With the 
closure of the James River to fishing due to Kepone contamination, it 
is unlikely that fishermen will return to pound net fishing until the 
ban is lifted. 
Stake gill net~ only landed an estimated 38,000 kg of female 
American shad in 1982 (Table 1.6), a decrease of 64% relative to 1981 
(Table 1.4). Much of the decline can be attributed to three °factors; 
1) nets becoming fouled with bryozoans, 2) a lack of fish, and 3) a 
shift to smaller gill net mesh sizes set to capture other species 
(weakfish, croaker, etc.). Most fishermen in the lower strata (miles 
5-20) of the river reported fouling was so heavy at times that nets 
had to be exchanged daily. At one point nets were changed at six-hour 
intervals. In the upper strata (miles 20-60) so few fish were landed 
that little, if any, of the catch was sold to dealers. Since the bulk 
of the catch from these strata was sold to local markets, no estimate 
of the total catch could be made. 
York River 
Estimated landings of Alosa by pound nets increased relative to 
1981 (Table 1.4), yet the landings of river herring may be under-
estimated (Table 1.7). Index nets were not placed in operation until 
the second half of April which was the peak period for river herring 
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landings. Since landings build to a peak, it is assumed that the 
index nets missed the early run of fish. The data indicated peak 
landings of American shad from pound nets occurred even later, during 
the first half of May. Many of these fish were spent, and were 
returning from the spawning grounds. 
Although gill net effort in the York River increased 33% in 1982 
relative to 1981, American shad landings declined 15% during this 
period. The decrease can be attributed to a reduction in the landings 
of female American shad, with only an estimated 135,000 kg landed; 
estimated landings of 24,000 kg of male shad remained virtually 
unchanged (Table 1.8). Over 70% of the total landings occurred during 
the second half of March through the second half of April, reinforcing 
the aforementioned speculation that landings in pound nets were 
underestimated. 
Rappahannock River 
Pound nets in the Rappahannock River landed an estimated 3,900 kg 
of American shad and 416,000 kg of river herring in 1982 (Table 1.9), 
an increase in landings relative to 1980 and 1981 (Tabl~ 1.4). Since 
the closure of the processing plants in 1981, few, if any, of the 
river herring were sold for human consumption. River herring were 
either sold as bait for crab and eel pots or to the pet food 
processing plant in Reedville, Virginia. 
Stake gill nets in the Rappahannock River landed . 7,900 kg of 
American shad in 1982 (Table 1.10), a decline of 38% relative to 1981. 
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Much of the decline may be attributed to a lack of effort directed 
toward shad (Table 1.2). Those nets set for shad between miles 35 and 
55 proved unprofitable and net mesh sizes were changed to target other 
species. The paucity of fish is borne out by the fact that two index 
fishermen reported only 9 kg of shad, sexes combined, during the 
spring of 1982. 
Potomac River 
Pound nets landed 221,000 kg of river herring in 1982 
(Table 1.11), a six-fold increase relative to 1981. Any conclusions 
concerning this dramatic increase would be speculative, since .. no 
samples were collected from the Potomac River fishery due to budgetary 
constraints. However, the 1978 juvenile index of abundance for river 
herring was the highest since the index was established in 1970. 
Assuming maximum recruitment to the fishery at four years of age, 
strong recruitment of the 1978 year class could explain the increases 
since there was no increase in effort; but without samples from the 
fishery, this cannot be substantiated. 
No American shad were reported landed in the Potomac River. In 
March 1982, the Potomac River Fisheries Commission enacted a 
regulation which limited the number of shad a licensee may possess to 
two fish or 2% by volume of total catch. 
Catch-Effort Evaluation 
Catches of Alosa fishes in Virginia have been declining since the 
late 1960's (Loesch and Kriete, 1976). River herring landings from 
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1966 to 1969 ranged from 12,700 metric tons (MT) to 14,600 MT (Job 2, 
this report). However, since 1977 reported landings have been less 
than 1,000 MT. 
River herring landings increased in the York, Rappahannock and 
Potomac rivers relative to 1981 with the most dramatic increase 
occurring in the Potomac River (Table 1.4). However, in the case of 
the York River, the increase was due to increased pound net effort 
(Table 1.5). Effort has increased steadily since 1979 while CPUE has 
declined, indicating reduced availability. Conversely, in the 
Rappahannock and Potomac rivers, pound net effort decreased relative 
to 1981 and CPUE for river herring increased over 80% in the 
Rappahannock River and over nine-fold in the Potomac River 
(Table 1.5). 
Total landings of American shad from pound nets increased in 1982 
in the York and Rappahannock rivers relative to 1981, the first 
increase since 1978 (Table 1.4). The apparent decrease of female shad 
in the York River is probably not real. Over 90% of the shad landings 
in this river occurred during May with over 50% of the landings 
occurring during the last half of May (Table 1.7). Most were spent 
females which were sold with the males because the roe was no longer 
of any value. 
Reported landings of American shad taken in gill nets declined in 
1982 in all rivers relative to 1981 (Table 1.4). Much of the decline 
in landings can be explained by the reduction of effort, at least in 
the James and Rappahannock rivers. However, the overall CPUE 
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increased in the James and Rappahannock rivers due to increased CPUE 
of males (Table 1.5). The CPUE for both males and females in the York 
River continued to decline as they have since 1978 and 1979, 
respectively. The CPUE for females in the James and Rappahannock 
rivers continued to decline in 1982, however, the rate of decline 
seems to have eased somewhat. 
Factors other than abundance and effort can greatly affect 
landings as well as CPUE. As stated earlier, gill nets in the James 
River were fouled with bryozoans which affected catch and effort. A 
different problem, but with the same results, occurred on the York 
River. Jellyfish (Cyanea capillata) were very abundant in the lower 
portion of the river. Some fishermen reported gillnetting torn from 
the supporting lines, and poles were broken from the weight of the 
jellyfish. Fishermen from both rivers felt that shad were more 
abundant than landings indicated, 
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Job 2. Population Dynamics of the Virginia Alosa Fishery 
INTRODUCTION 
The Virginia Institute of Marine Science (VIMS) continued its 
annual assessment of the structure of adult Alosa populations in 
Virginia inshore waters. These data are essential for any eventual 
consideration of an Alosa management plan in Virginia, and the 
State-Federal coastwide management plan presently being developed. 
MATERIALS AND METHODS 
Samples of river herring were collected once each in the months 
of April and May from the York and Rappahannock river fisheries. 
American shad samples were collected in April from the James, York, 
and Rappahannock fisheries (Table 2.1). 
When available, 90.7 kg of river herring were randomly sampled 
from commercial pound net catches. These nets employ a 50.8 mm 
stretched mesh in their entrapment section, and are assumed to be 
nonselective for river herring age 3 or older. 
Random samples of up to 100 American shad were taken from 
commercial catches. The fishery primarily employs gill nets with 12 .4 
to 14.0 cm stretched mesh which favor the capture of females, the 
larger of the sexes. 
River herring samples were returned to VIMS where they were 
sorted by species and sex, body length and weight recorded, and scales 
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and otoliths removed from random subsamples. American shad data were 
collected at the sampling site, except for age data which were derived 
from laboratory analysis of scales. Ages of river herring were 
determined from otoliths and American shad age from scales by the 
method of eating (1953), i.e., counting the number of annuli and 
spawning check marks, and adding a year for the scale edge. 
Domestic Alosa landings data for the years 1965-1972 were 
obtained from the respective U.S. Fishery Statistical Digests. The 
1973-1976 data were from the annual surmnaries of Current Fisheries 
Statistics, NMFS, Division of Statistics and Market News. Supsequent 
landings data have been obtained from the Virginia Marine Resources 
Cormnission. 
The PRIME 750 computer system at VIMS was used in conjunction 
with a "package program," SPSS (Nie et al. 1975) to analyze data, and 
to construct tables and figures. 
RESULTS AND DISCUSSION 
Sampling Effort 
A total of 229 alewives, 1,474 blueback herring and 302 American 
shad were sampled (Table 2.1). The number of river herring collected 
since 1979 has been considerably less than in previous years. The 
reduction in sampling was, in part, due to monetary considerations, 
and, in part, due to a savings in time, effort and experimental units 
by the use of otoliths. Very few otoliths have been found to be 
unreadable. In contrast, l~rge samples were needed to obtain a 
-10-
relatively small proportion of usable scales due to their loss or 
damage during spawning or handling in the fishery. 
Landings 
The 1982 landings of river herring in Virginia were 593 metric 
tons (MT), a 151% increase relative to the 19.81 landings of 236 MT. 
The 1982 increase in river herring landings in Virginia appears to 
reverse the general decline that started in 1970 (Fig. 2.1). However, 
to put the increase in proper perspective, it must be realized that 
the 593 MT in 1982 is only 6.8% of the average annual landing of .8,760 
MT for the decade 1966-1975. 
American shad landings in Virginia, like those of the river 
herring, increased in 1982 relative to 1981 ,(Fig. 2.1). The increase 
from 226 MT in 1981 to 265 MT in 1982 is, however, modest and well 
below American shad landings prior to 1981 (Fig 2.1). 
Age Composition 
The 1982 age frequency of river herring (sexes pooled) and 
American shad by river, determined from samples of the catches in the 
commercial fisheries, is presented in Tables 2.2-2.6. Landings data 
in Table 1.4 (Job 1) and the age structure data in Tables 2 . 2-2.5, 
when compared with the age structure data in 1981 (Loesch and Kriete 
1981), indicate that the rise in river herring catches in 1982 was 
due, at least in part, to an increase in the age 4 alewife contri-
bution to the total landings. The 1982 American shad age structure 
(Table 2.6), like that of th~ river herring, indicates a greater 
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contribution of age 4 fish, particularly females, than occurred in 
1981. The selection for females by the gill nets used in the American 
shad fishery, and the practice of discarding males at the net when 
their market price is low is, as in previous years, indicated by the 
disparity between the numbers of males and females in our samples 
(Table 2.6). The river herring age composition data were used in 
conjunction with sex ratio and mean weight-at-age data to estimate 
year-class contributions to the total landings in 1982. Analysis of 
American shad year-class data has never been a stated objective of our 
anadromous programs, but it will be pursued as time permits. 
Length and Weight Analysis 
Mean values for fork length and total body weight for river 
herring, derived from samples of the pound net catches in the York and 
Rappahannock rivers, are presented in Table 2.7. Similar data for 
American shad, derived from samples of gill net catches in the James, 
York, and Rappahannock rivers, are presented in Table 2.8. 
As previously stated, river herring mean weight-at-age data were 
used in conjunction with age composition and sex ratio data to 
estimate year-class contributions to the annual landings. The 
feasibility of utilizing these year-class data in production models is 
being investigated. 
Species Composition 
Alewives constituted 13.4% of the river herring sampled in 1982 
(Table 2.1). This is an increase of 5.4% relative to their occurrence 
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in the 1981 samples, and complements the 1982 increase in alewife 
landings. The percentage of alewives in the fishery, however, is not 
indicative of their proportion in the river herring stock. 
Alewife spawning migrations in Virginia rivers generally commence 
in March, but in 1981 and 1982, early-season fishing effort was sparse 
and no samples were obtained. 
Species composition data were used to partition commercial 
landings of river herring into the species-specific components. 
Sex Ratios 
The sex ratio data (Table 2.1) were used in conjunction with 
species age structure and mean weight-at-age data to estimate 
year-class contributions to the total landings. 
Mortality Estimates 
A weighted analysis of monthly landings and the mean of 
semimonthly observations of pound net effort were used by Loesch and 
Kriete (1981) to derive age-specific CPUE values. From the pooled 
data of the Rappahannock and Potomac fisheries, they estimated 
instantaneous total mortality rates (Z) for the 1969-1973 
year-classes. The mean Z values for five year-classes of alewives and 
blueback herring were 2.13 and 2.02, respectively. 
Age-specific CPUE values in 1981 were derived from alewives and 
blueback herring sampled from the Rappahannock River pound net 
catches. Because of financial constraints, samples were not collected 
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from the river herring fishery in the Potomac River. Catch curves 
were plotted and Z values were determined from the portion of the 
descending right limb that was, by inspection, linear. Most often 
CPUE values for age 4 and ages 2_ 7 were not used because the values 
produced sharp inflections which respectively indicated recruitment 
and an increased mortality rate due to advanced age. The 1981 data 
were added to the existing data base and mortality estimates 
calculated (Table 2.9). 
Attempts to assess the relationship between total mortality (Z) 
and mean effort (f) in order to estimate fishing mortality (F) and 
natural mortality (M) have not had an acceptable degree of precision 
(Loesch and Kriete 1980). One source of variability is the measure of 
effort, pound net days. Pound nets fish continuously, except for 
brief periods when emptied or cleaned, but the river herring enter the 
river in spawning waves (pulses)• The period between spawning waves 
is greater and more variable, and the individual fish weigh less 
during the early and late segments of the spawning season. The use of 
catch and effort data occurring in the peak periods of landings for 
estuarine mortality rates will be investigated in the near future. 
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Job 3. Annual Index of Juvenile Alosa Abundance 
INTRODUCTION 
Juvenile, migratory Alosa were sampled in order to estimate 
relative abundance, growth, and mortality. Long-term objectives are 
to determine if there is a relationship between the annual index of 
abundance and future recruitment, and to determine if there is a 
periodicity of strong year-classes. 
MATERIALS AND METHODS 
Indices of juvenile Alosa abundance were estimated by sampling in 
their nursery zones (tidal freshwater) in the Mattaponi and Pamunkey 
rivers. The nursery zone in the Mattaponi River was sampled six times 
between 9 June and 2 August 1982, and the Pamunkey River was sampled 
five times between 22 June and 4 August 1982. 
A stratified random sampling plan was employed. Each nursery 
zone was divided into a series of strata, each 9.3 km. Each stratum 
was further divided into five 1.9 km substrata. Perpendicular to this 
stratification, the 9.3 km sections were divided into three nearly 
equal parts, a center section and two shoreward sections bounded by 
the 1.8 m depth contour lines at mean low water (MLW) indicated on the 
respective navigation charts . . Thus, each 9.3 km stratum was 
partitioned into 15 "cells." Three sites were randomly chosen from 
the 15 cells in each stratum. The nursery zones in each sampling 
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period were demarcated by the last upstream and the last downstream 
stratum in which juvenile Alosa were captured. 
Samples were collected with a bow-mounted 1.5 m x 1.5 m pushnet 
developed at VIMS (Kriete and Loesch 1980); the net has a high catch 
efficiency for juvenile Alosa relative to surface trawls. A 
calibrated flowmeter mounted at mid-height and one-third width 
indicated the pushnet strained an average of 654 m3 of water both with 
and against the current in 5-min samples, and 663 m3 at slack water. 
These values were not significantly different (p > 0.75) and 655 m3 
. was taken as the overall mean (Loesch et al. 1982). The practice of 
taking 5-min samples has been used throughout the annual segments of 
this project, and all catches have been adjusted, as flowmeter values 
indicated, to the standard of 655 m3 of water filtered. Sampling was 
conducted at night to minimize the effects of variation in incident 
light because juvenile Alosa or the prey they follow exhibit negative 
phototropic responses (Loesch et al. 1982). Additionally, juvenile 
catch data in 1982 were adjusted for a minimum fish size. Small 
juvenile Alosa capable of passing through the 12.7-mm stretched mesh 
of the pushnet codend are retained to varying degrees by larger fish 
and debris in the net. To ascertain escapement, a sleeve of 6.35-mm 
stretched mesh was loosely fitted over the codend in a series of 25 
samples in 1979. The median fork length of Alosa passed through the 
codend and retained in the sleeve was 25 mm. Fish> 26 mm represented 
30% of the fish in the sleeve, and for lengths~ 27 mm, 18% passed 
through the cod end. Only 5. 4% of the fish < 26 mm were retained in 
the codend. An Alosa fork length of 2.7 mm was chosen as a lower limit 
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for catch-effort considerations. We .believe this limit increases the 
reliability of our estimates, but we also recognize that the effect of 
masking (see Pope et al. 1975) could be confounded in our data. The 
presence of a masking effect could be ascertained in a series of 
sleeve-and-sleeveless trials. 
A weighted overall mean CPUE, where stations were replicates per 
stratum, was calculated for each sampling period. The largest of 
these CPUE values was defined as the index of abundance, and is 
referred to as the maximal CPUE. A maximal CPUE was chos.en as an 
index, in preference to a seasonal mean CPUE, for several major 
reasons. First, a general downstream drift of the larger juveniles in 
the fall, ahead of the mass migration associated with decreasing river 
temperatures, has been reported for blueback herring and American shad 
(Loesch 1969, Marcy 1976). Thus, annual variations in the time of 
spawning and/or variations in the growth rate would definitely affect 
downstream drift and late-season availability in the nursery zone. 
Second, if gear avoidance increases with size, the effect is minimized 
with maximal CPUE since it occurs relatively early in the total period 
of juvenile availability in the nursery zones. Another major factor 
was the need to reduce the sampling season because of economic 
considerations. A seasonal CPUE for the juve~ile Alosa decreases the 
more protracted the sampling season due to mortality and emigration. 
Finally, because of the cost limitations of sampling and data 
analysis, a "full season" program would increase the time between 
surveys without increasing the number of surveys. Turner and 
Chadwick (1972) reported serious deficiencies in their annual index of 
-17-
juvenile striped bass when the index was developed from catch data 
collected at two-week intervals. 
Estimates of mean CPUE that followed the maximal CPUE, but 
clearly preceded the onset of the seaward migration, were used in 
conjunction with the maximal value to estimate the instantaneous 
natural mortality rate (M). The loge of the ratio of maximal CPUE to 
a subsequent CPUE was used to calculate M when there was only one 
usable CPUE subsequent to the maximal value. Division by the number 
of days elapsed from the maximal CPUE (day 1) to the subsequent CPUE 
gave the daily instantaneous rate of natural mortality (Md). With two 
or more usable CPUE values following the maximal CPUE, catch curves 
(Ricker 1975) were used to derive~-
Increases 1n mean fork length were used to calculate juvenile 
Alosa growth. All juveniles in samples of size N < 50 were measured; 
for N > 50, a random subsample of 50 fish was taken. 
RESULTS AND DISCUSSION 
Relative Abundance 
The blueback herring mean CPUE in 1982 was maximal in early July 
1n both the Mattaponi and Pamunkey rivers (Tables 3.1 and 3.2). 
Alewife maximal CPUE occurred on 22 June in the Pamunkey River, but 
did not occur until 6 July in the Mattaponi River. Relative to other 
maximal CPUE values for alewives since 1979, the occurrence in July 
appears unusual; the significance of the observed differences among 
the maximal CPUE (38.0) in July an~ the preceding two mean CPUE values 
(30.8 and 31.5) have not been ascertained at this time. The maximal 
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CPUE values for alewives and blueback .herring were the largest of 
record since multiple sampling was introduced in 1979 (Table 3.3). In 
contrast, the maximal CPUE for American shad exhibited minor changes 
relative to the values in 1981, and were substantially less than the 
highest index values (Table 3.3). A persistent problem, primarily 
with American shad, has been the occurrence of the maximal CPUE in the 
first sampling period and, thus, the index could have been 
underestimated. A possible adjustment to such questionable index 
values is discussed below. The occurrences of the maximal CPUE values 
for alewives and American shad preceding that for the blueback 
herring, and the greater magnitude of the blueback herring index is a 
pattern that occurred in 1979, 1980 and 1981 (Loesch and Kriete 1981). 
The superiority of the blueback herring CPUE is probably, in part, due 
to differences in Alosa phototropic behavior (Loesch et al. 1982); 
however, commercial landings indicate that the blueback herring is the 
most abundant Alosa species in Virginia. Differences in the time of 
the maximal CPUE occurrences stem from the differences in time when 
the bulk of each species spawns. Also, different species-specific 
growth rates and environmental variation affecting diet will affect 
size at age, ergo, availability at age. 
If CPUE is a valid and reasonably precise indicator of year-class 
strength, the mean CPUE values determined ,in 1978 (Loesch et al. 1979) 
indicate that it was a stronger year class than any subsequent year 
class to date. The upswing in Virginia landings of Alosa in 1982 was 
noted in Job 1, and evidence of the dominance of the 1978 year-class 
in the landings was given in Job 2. To assign the status of harbinger 
for these 1982 events to the 1978 index would be a gratifying but 
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temerarious association. The mean CPUE values in 1978 were derived 
from a single sampling period that was late in the year relative to 
the observed occurrence of maximal CPUE in subsequent years. It is 
reasonable to assume that mean CPUE values in 1978 would have been 
higher earlier in the sea~on. Maximal CPUE values for alewives and 
Ame_rican shad have generally been observed about the third week 1n 
June and the maximal CPUE for blueback herring has generally occurred 
in the first 10 days of July. Assuming a relation exists between CPUE 
and the year-class size, then an adjustment to the mean CPUE can be 
made from the relation. 
CPUEt = CPUE 0 
where CPUEt is the observed index value, CPUE0 is the index at an 
-Md 
earlier date, e is a survival rate, and dis the number of days 
elapsed between sampling periods. For example, in the Pamunkey River 
on 5-7 September -1978, the mean CPUE for blueback herring was 505.6. 
Using the instantaneous daily mortality rate(~) of 0.04 derived in 
1979 for river herring, and a 7 July date, the adjusted index (CPUE 0 ) 
1S 
( .04) ( 61) 
CPUE0 = (505.6)e = 5,801 
The 1978 data have not been so adjusted, nor have maximal CPUE values 
that occurred in first sampling periods. The data are too few at this 
time to fonnulate logical inferences about annual variations in 
estimates of~ solely due to chance, variations in~, if any, due to 
year-class abundance, and species-specific time intervals in which 




At comparable times, the mean fork lengths of juvenile alewives 
' 
blueback herring, and American shad were larger in samples from the 
Pamunkey River than in samples from the Mattaponi River (Figs. 3.1, 
3.2 and 3.3). The magnitude of the difference between mean lengths in 
the two rivers was relatively constant for blueback herring and 
American shad throughout the sampling season. A decrease in the mean 
length of American shad from 51.3 nun on 15 July to 48.7 mm on 4 August 
in the Pamunkey River was attributed to chance and/or emigration. 
Only three American shad were captured, all in one stratum. The 
tendency for the larger juveniles to migrate downstream ·has previously 
been reported (Loesch 1969, Marcy 1976). Unlike the mean length 
differences for blueback herring and American shad, the magnitude of 
the differences in alewife mean lengths in the two rivers continually 
increased throughout the sampling season. No rationale is offered for 
the divergence in mean lengths. 
On comparable dates, and excluding the last sampling period in 
the Pamunkey River, the length ranking of the three juvenile Alosa 
species was American shad> alewife> blueback herring. This result 
is to be expected. The three species have about the same life span 
(8-9 years), but mature American shad are much larger. Although both 
species of river herring are of equal size when full grown (about 
280 mm), alewives spawn earlier and, therefore, have a longer growing 
season in their natal year. 
The effects of recruitment and emigration are sometimes obvious. 
Examples are an increase in the blueback herring growth rate between 
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the third and fourth surveys in the Mattaponi River (Fig. 3,2), and 
the apparent "negative growth" of American shad in both river systems 
(Fig. 3.3). Absence of these telltale signs in the alewife growth 
curves (Fig. 3.1) is not proof that recruitment and/or emigration has 
not occurred or that they are offsetting effects. Estimates of 
juvenile growth and mortality from size-at-age and numbers-at-age 
where age is determined from daily growth increments in otoliths would 
be ideal. The technology for determining daily increments to otoliths 
is not new, e.g., see Panella (1971). However, it is not a practical 
tool for many fishery biologists when a large number of replications 
are needed annually. 
Juvenile Mortality 
Estimates of daily instantaneous mortality rates (Ma) of 
alewives, American shad, and blueback herring have been made since 
1979 (Table 3.4). Most estimates of Ma were made from catch curves in 
1979 (Loesch and Kriete 1980) and herein because of the greater 
frequency of sampling periods and the relatively short time lapse 
between the periods. In contrast, effort was reduced and the time 
lapse between sampling periods was increased in 1980 ~nd 1981. 
Juvenile recruitment in mid-August 1980 and 1981 further restricted 
the amount of usable data; consequently, large ratios, as described . 
above, were used to estimate Md· 
There is an obvious lesson in the juvenile sampling data since 
1979. Sampling must begin early and be repeated at reasonably short 
time intervals to obtain reliable estimates of growth and mortality, 
The present data base indicates that sampling should begin about 
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1 June and continue weekly in order to isolate the maximal CPUE for 
American shad and alewives. Weekly intervals appear to be 
sufficiently short so that growth a~d mortality curves reflect 
incidences of recruitment and emigration. It was for these rea.sons 
that sampling effort was concentrated in the Mattaponi and Pamunkey 
rivers in 1982. It is concluded for the same reasons, that the 1979 
and 1982 estimates of~ are more reliable than the 1980 and 1981 
estimates. The Md values for alewives and blueback herring in 1979 
and 1982 are all very similar with one exception. The 1982 estimate 
of the blueback herring mortality rate in the Mattaponi River (Md= 
0. 077) is much higher than the mortality e_stimate in the Pamunkey 
River (Md= 0.046). Both mortality estimates were derived from loge 
ratios, but the slower growth of blueback herring and their greater 
relative recruitment between mid-July and early August (Tables 3.1 and 
3.2) in the Mattaponi River suggest that the higher~ is a segment of 
the right limb that is closer to the dome-shaped upper portion of the 
catch curve. The preliminary estimates of daily mortality (Md) based 
on the 1979 and 1982 data are 0.044 and 0.048 for river herring and 
American shad, respectively. 
-23-
LITERATURE CITED 
Cating, J.P. 1953. Determining age of Atlantic shad from their 
scales. U.S. Fish and Wildl. Serv. Fish. Bull. 54(85):187-199. 
Gulland, J. A. 1978. Assessment of a fishery. Pages 274-288 in 
Methods for assessment of fish production in fresh waters. T. 
Bagenal (ed.). Blackwell Scientific Publications, Oxford, 
London, Edinburgh, Melbourne. 365 p. 
Kriete, W. H., Jr. and J. G.' Loesch. 1980. Design and relative 
efficiency of a bow-mounted pushnet for sampling juvenile pelagic 
fishes. Trans. Amer. Fish. Soc. 109:649-652. 
Loesch, J. G. 1969, A study of the blueback herring, Alosa 
aestivalis (Mitchill), in Connecticut waters. Ph.D. 
Dissertation. University of Connecticut, Storrs, Connecticut, 
USA. 
Loesch, J. G. and W, H. Kriete, Jr. 1976. Biology and management of 
river herring and shad in Virginia. Completion Rep, 1974-1976. 
Virginia AFC 8-1 to 8-3. Virginia Institute of Marine Science, 
Gloucester Point, VA, p. 1-36. 
Loesch, J. G., and W. H. Kriete, Jr. 1980. Anadromous fisheries 
research program, Virginia. Annu. Rep. 1980. Nat. Mar. Fish. 
Serv. Proj. No. AFC 10-1. Virginia Institute of Marine Science, 
Gloucester Point, Virginia. 96 p. 
-24-
Loesch, J. G., and W. H. Kriete, Jr. 1981. Anadromous Fisheries 
Research, Virginia. Annu. Rep. 1981. Nat. Mar. Fish. Serv. 
Proj. No. AFC 10-2. Virginia Institute of Marine Science, School 
of Marine Science, College of William and Mary, Gloucester Point, 
VA, 74 p. 
Loesch, J. G., W. H. Kriete, Jr. and E. J. Foell. 1982. Effects of 
light intensity on the catchability of juvenile anadromous Alosa 
species. Trans. Amer, Fish. Soc. 111(1):41-44. 
Loesch, J. G., W. H. Kriete, Jr., J. G. Travelstead, E. J. Foell and 
M. A. Hennigar. 1979. Biology and management of mid-Atlantic 
anadromous fishes under extended jurisdiction. Part II: 
Virginia Completion Rep. 1977-1979. Nat. Mar. Fish. Serv. Proj. 
No. AFCS 9-1 to 9-3. Virginia Institute of Marine Science, 
Gloucester Point, VA, 204 p. 
Marcy, B. c., Jr. 1976. Early life history studies of American shad 
in the lower Connecticut River and the effects of the Connecticut 
Yankee Plant. Pages 141-168 in D. Merriman and L. M. Thorpe 
(eds.), The Connecticut River Ecological Study; the Impact of a 
Nuclear Power Plant. Amer. Fish. Soc. Monogr. No. 1. 
Nie, N. H., c. H. Hull, J. G. Jenkins, K. Steinbrenner, and D. H. 
Bent. 1975. Statistical package for the social sciences. 
McGraw-Hill Book Co., New York. 675 p. 
Panella, G. 1971. Fish otoliths: Daily growth layers and 
periodical patterns. Science. 173:1124-1127. 
-25-
Pope, J. A., A. R. Margetts, and J.M. Hamley. 1975. Manual of 
methods for fish stock assessment. Part 3. Selectivity of 
fishing gear. FAO Fish. Tech. Pap. 41 Rev. 1. 65 p. 
Ricker, N. E. 1975. Computations and interpretations of -biological 
statistics of fish populations. Bull. Fish. Res. Bd. Can. No. 
191. 382 p. 
Rounsefell, G. A. 1975. Ecology, utilization, and management of 
marine flshes. The C. V. Mosby Co., Saint Louis. p. 244. 
Turner, J. L. and H. K. Chadwick. 1972. Distribution and abundance 
of young-of-the-year striped bass, Morone saxatil1s, in relation 
to river flow in the Sacramento-San Joaquin Estuary. Trans. 
Amer. Fish. Soc. 101(3):442-452. 
-26-
Table 1.1. Number of active pound net ·stands in Chesapeake Bay and its Virginia 
tributaries during January-June, 1982. 
Area Jan Feb Mar A:er Ma:z: Jun 
27 23 12 29 13 9 11 25 8 25 
A James R. 
B Back. R. 1 2 2 2 1 2 2 
C Poquoson R. 1 1 1 1 1 1 1 
D York R. 1 7 16 19 21 24 23 22 
E Mobjack Bay ,~ 6 8 8 8 8 8 
F Piankatank R. 2 2 2 3 3 3 3 
G Rappahannock R. 16 31 43 46 47 44 43 36 
H Great Wicomico R. 1 2 4 5 4 4 4 
I Potomac R. 5 17 21 51 62 64 65 56 
a. Virginia Tributaries 2 4 7 7 6 8 
to Potomac p :\., 
J Cape Henry to Fort \..'ool 2 5 4 7 7 7 
K Old Point to Tue 4 7 11 11 10 12 12 11 
Marsh Point 
L York Spit 6 9 9 13 ll~ 14 
M New Point to Stingray 3 7 9 18 20 21 24 19 
Point 
N ~Jindmill Point to Smith 3 2 2 18 23 36 33 37 35 37 
· Point 
Eastern Shore 
0 Below Hungar Creek l1 9 13 18 20 23 . 29 -






Table 1.2. Number of stake gill net stands fished in Virginia rivers 1980-1982 (A) and linear meters of gill 
netting fished primarily for American shad per five-mile block (B) in 1982. Figures in parentheses 
represent the total meters of gill netting in the James, York and Rappahannock rivers. 
A. River Number of Gill Net Stands 
1980 1981 1982 
James 179 142 124 
York 147 147 147 
Rappahannock 122 98 55 
B. River Mile Number of Stands Number of Sections Average Length/Section Meters of Net 
James 05-10 35 802 9.4 (7,538) 7,305 
10-15 9.4 (b) 7,783 
15-20 44 763 10.2 
20-25 23(a) 387 15 (b) 
25-60 22( a) 513 15 
Total 124 2,465 (7,538) 15,088 
York 05-10 2 35 15.1 528 
10-15 40 616 15.1 9,302 
15-20 43(a) 687 15.1 10,374 
20-25 21 417 7.2 (3,002) 2,963 
25-29 41 717 7.2 (5,162) 5,095 
Total 147 2,472 (28,368) 28,262 
Rappahannock 20-25 2 12 17.2 (206) 156 
25-30 15 240 17.2 (4,128) 3,133 
30-35 14 264 17.2 (4,541) 3,447 
35-:-40 15 303 9.1 (2,757) (b) 
40-55 10( a) 157 9.1 (1,429) 
Total 56 976 (13,061) 6,736 
(a) See text for explanation. 
(b) Includes anchor gill net converted to stands. 
Table 1.3. Dock-side value and adjusted value of American shad landings 
in Virginia for the years of 1967-1982. Pounds and value in 
thousands. 
Consumer Adjusted Adjusted 
Year Pounds Value Price Index Value Price/lb ( cj:) 
1967 2138 181 1 181.0 8.46 
1968 2550 161 1.04 154.8 6.07 
1969 2248 166 1.10 150.9 6.71 
1970 4112 315 1.16 271.6 6.60 
1971 1520 135 1.21 111.6 7.34 
1972 2057 225 1.25 180.0 8.75 
1973 2436 3,66 1.33 275.2 11.30 
1974 1569 230 1.48 155.4 9.90 
1975 1136 308 1.61 191.3 16.84 
1976 896 284 1.70 167.0 18.64 
1977 1468 498 1.81 275.1 18.74 
1978 1234 211 2.03 103.9 8.42 
1979 994 235 2.17 108.3 10.89 
1980 973 353 2.47 142.9 14.68 
1981 499 141 2.72 51'.4 10.30 
1982 555 180 2.89 62.3 11.22 
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Table 1.4. Yearly landings in kg of American shad by pound nets and stake 
gill nets, and river herring by pound nets. Landings for the 
James, York and Rappahannock rivers are estimations. Landings for 
the Potomac River are reported by the Potomac River Fisheries 
Connnission. 
Stake Gill Net Pound Net 
American Shad American Shad River Herring 
d 9 d 9 Alewife Blueback 
James 
1977 11 , 612 186,495 
1978 116,348 574,935 
1979 17,328 263,203 (a) 
1980 59,003 343 ,02.6 
1981 12,056 105,550 
1982 21,811 37,731 
York 
1977 3,376 137,748 8,894 3,217 10,298 87~966 
1978 31,666 174,780 16,676 13,141 16,021 135,954 
1979 23,460 186,074 5,492 10,224 22,256 195,150 
1980 25,012 246,719 2,267 6,453 43,391 176,955 
1981 23 ,453 158,905 2,361 630 5,454 189,769 
1982 23,811 134,676 5,236 179 15,499 197,621 
Rappahannock 
1977 2,298 22,053 2,949 1,268 84,688 209,163 
1978 10,909 45,870 2,096 1,871 130,804 381,734 
1979 2,199 21,619 2,046 1,562 56,016 423,633 
1980 1,366 8,831 614 1,038 23,283 195,354 
1981 2,621 10,015 824 832 33,767 287,963 
1982 2,616 5,256 2,395 1,487 87,689 327,893 
Potomac (stake, anchor and drift gill net combined) 
1977 2,704 29,708 3,775 2,458 34,671 179,961 
1978 2,858 20,544 1,853 1,674 48,942 610,469 
1979 900 9,492 1,134 649 11,516 437,152 
!980[b] 1,474 5,058 647 342 34,006 249,977 1981 110 992 584 210 2,433 33,354 
1982 (c) 15~892 204,829 
( a) Data not available. 
(b) March through June data only. 
(c) See text for explanation. 
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Table 1.5. Yearly catch-per-unit-of-effort for American shad in stake gill 
nets and river herring in pound nets for the years 1975-1982. 
Stake gill net effort is in meters oi netting. Pound net effort 
is in number of nets per season. 
Stake Gill Net Pound Net 
American Shad 
· Effort d. 9 Effort River Herring 
James River 
1975 25,832 2.7 8.8 
1976 20,464 1.9 25.1 
1977 26,884 0.4 6.9 
1978 28,134 4.1 20.4 (a) 
1979 37,207 0.5 7.1 
1980 41,739 1.4 8.2 
1981 38,250 0.3 2.8 
1982 15,088 1.4 2.5 
York River 
1975 22,106 0.5 4.5 C (a) ==.J 1976 21,424 0.3 3.0 
1977 19,326 0.2 7.1 9.88 9,946 
,1978 15,954 2.0 10.9 12.74 11,929 
1979 13,968 1.7 13.3 12.00 18,117 
1980 19,940 1.3 12.4 15.95 13,815 
1981 21,298 1.1 7.5 17.50 11,156 
1982 28,262 b.8 4.8 21.05 10,124 
Rappahannock River 
1975 28,973 0.1 0.8 50.67 4,819 
1976 32,517 0.1 0.5 35.09 3,185 
1977 13,595 0.2 1.6 32 .01 6,534 
1978 13,681 0.8 3.4 27.28 18,788 
1979 13,497 0.2 1.6 34 .93 13,732 
1980 8,758 0.2 1.0 28.00 7,808 
1981 11,591 0.2 0.9 45.53 7,066 
1982 6,736 0.4 0.8 32.44 12,811 
Potomac Rivei;-
. 1975 76,553 0.1 0.5 36.61 66,404 
1976 78,858 <0.1 0.3 46.09 12,450 
1977 75,017 <O.l 0.3 52.75 4,069 
1978 56,839 <0.1 0.2 55.29 11,926 
1979 [<•] 58.07 7,726 198fb~ 67.02 4,237 1981 52.24 685 
1982(c) 32.89 6,711 
(a) Data not available. 
(b) March through June data only. 
(c) See text for explanation. 
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Table 1.6. Estimated catch in kg of American shad by stake gill nets for 
5-mile sections in the James River 1982 by half-month intervals 
and by sex. Effort from Table 1. 2. Index in kg/m of net. 
American Shad 
Male Female Total 
Half-Month River Estimated Estimated Estimated 
Period Mile Index Catch Index Catch Cat:!ch 
February 2nd 




15-20 .0601 468 468 
20-60(a) 
March 1st 
05-10 ff~ 3,754 E638 4,612 8,366 10-15 (a) 15-20 .2841 2,211 2198 1,711 3,922 
20-60(a) 
March 2nd 
05-10 ff ~B 5,770 cos~ 7,706 13,476 10-15 (a) 15-20 .3663 2,851 5846 4,550 7,401 
20-60(a) 
April 1st 
05-10 87~ 2,760 E74~ 5,438 8,198 10 5 (a) 15-20 .2635 2,051 8978 6,987 9,038 
20-60(a) 
April 2nd 
os-Io ~o~ 801 85~ 4,024 4,825 10 15 (a) 15-20 .0681 530 3242 2,523 3,053 
20-60(a) 
Total by Sex 21,229 37,731 
Grand Total 58,960 






'i able 1.7. 'Estimated catch in kg of American shad and river herring by pound nets in the York River 1982 by half-month intervals. Figures in parentheses 
are estimated species composition. 
American Shad River lierrin~ 
tiale Female Alewife Blueback 
lialf-Nonth !lumber Esticiated Estimated Estimated Estimated Estimated ?;umber of 
Period !lets Index 1otal Index lotal Index lotal Percent Total Percent 1otal Index tiets 
April 2nd 19 15.S 295 7.9 150 3,479.1 66,103 19 12,560 81 53,543 3 
i ,ay 1st 21 95 . 6 2,00B 1.4 29 2,752.8 57,809 2 1,156 98 56,653 4 
~!ay 2nd 24 122.2 2,933 1,869.4 44,866 (2) 897 (98) 43,969 s 
June 1st 23 (a) (a) 1,864.0 42,872_ (2) 857 (98) 42,015 5 
June 2nd 22 66.8 1,470 (2) 29 (98) 1,441 5 
--- -- --- --- --
Total 5 236 179 15,499 197,621 
Grand Total 5,415 213,120 
(a) None reported by index fishermen. 
Table 1.8. Estimated catch in kg of .American shad by stake gill nets for 
5-mile sections in the York River 1982 by half-month intervals. 
Effort from Table 1.2. Index in kg/m of net . 
American Shad 
Male Female Total 
Half-Month River Ejstimated Estimated Estimated 
Period Mile Index Catch Index Catch Catch 





10-15 378 603 981 
15-20 421 672 1,093 
20-25 
357 402 2655 787 1,189 25-29 691 1,353 21044 
Total 1,913 3,449 5,362 
March 1st 05-10 58 194 252 
10-15 Bo~ 1,015 b36ill 3,426 4,441 15-20 1,132 3,821 4,953 20-25 2497 740 4855 1,439 2,179 25-29 1,272 2,474 3,746 
Total 4,217 11,354 15,571 
March 2nd 05-10 128 ~Jill 652 780 10-15 84~ 2,257 11,491 13,748 15-20 2,517 12,815 15,332 20-25 9400 2,785 9641 8,783 11,568 25-29 4,789 15 1102 19,891 
Total 12,476 48,843 61,319 , 
April 1st 05-10 65 [ ~ 843 908 10-15 82~ 1,153 5969 14,854 16,007 15-20 1,286 16,566 17,852 20-25 147 636 1260 6,299 6,935 25-29 1,094 10,832 11,926 
Total 4,234 49,394 53,628 
April 2nd 05-10 12 346 358 
10-15 82fil 209 ~65~ 6,089 6,298 15-20 233 6,791 7,024 20-25 0642 190 0437 3,092 3,282 25-29 327 5,318 5,645 
Total 971 21,636 22,607 
Total by Sex 23,811 134,676 






Table 1.9. Estimated catch in kg of American shad and river herring by pound nets in the Rappahannock River 
1982 by half-month intervals. 
American Shad River Herring 
Male Female 
Half-Month Number Estimated Estimated Estimated Number of 
Period Mile Nets Index Total Index Total Index Total · Index Nets 
March 1st 0-30 3 22.7 68 (a) 211. 7 635 3 
31-70 13 3.9 51 1.1 14 265.5 3,452 2 
March 2nd 0-30 9 55.9 503 5.9 53 364.5 3,281 5 
31-70 22 5.3 117 4.4 97 42.2 928 3 
April 1st 0-30 18 27.4 493 24.0 432 2,671.8 48,092 5 
31-70 25 4.2 105 5.8 145 37.2 930 4 
April 2nd 0-30 18 35.8 644 35.6 641 16,089.8 289,616 5 
31-70 28 2.4 67 3.3 92 226.4 6,339 5 
May 1st 0-30 19 9.8 186 0.4 8 2,937.0 55,803 5 
31-70 28 1.9 53 0.1 3 190.3 5,328 5 
May 2nd ,0-30 20 (a) (a) (a) 4 
31-70 24 4.5 108 0.1 2 49.1 1,178 3 
Total 2,395 l·,487 415,582 
Grand Total 3,882 
Alewife(b) Blueback(b) 
87,689 327,893 
(a) None reported by index fishermen. 
(b) Species ratio estimated from 1977-1979 commercial landings data. 
Table 1.10. Estimated catch in kg of American shad by stake gill nets in the 
Rappahannock River 1982 by half-month intervals. Effort from 
Table 1.2. Index in kg/m of net. 
American Shad 
Male Female Total 
Half-Month River Estimated Estimated Estimated 
Period Mile Index Catch Index Catch Catch 
February 1st 20-25 
~65~ 
10 Go] 1 11 25-30 206 17 223 30-35 226 19 245 
35-55(a) 
Total 442 37 479 
February 2nd 20-25 E1oj 2 t23~ 4 6 25-30 32 73 105 30-35 35 80 115 
35-55 ( a) 
Total 69 15 7 226 
March 1st 05-20 G21J 4 G31j 5 9 25-30 86 100 186 30.a.35 94 110 204 
35-55( a) 
Total 184 215 399 
March 2nd 20-25 G29j 20 G53~ 40 60 25-30 406 794 1,200 30-35 447 874 1,321 
35-55(a) 
Total 873 1,708 2,581 
April 1st 20-25 t86j 14 ~6oj 41 55 25-30 272 817 1,089 30-35 300 899 1,199 
35-55( a) 
Total 586 1,757 2,343 
April 2nd 20-25 G38~ 6 t52j 24 30 25-30 122 477 599 30-35 134 524 658 
35-55 (a) 
Total 262 1,025 1,287 
May 1st 20-25 G ~ 5 t52j 9 14 25-30 . 0297 93 166 259 30-35 . · 102 182 284 
35-55( a) 
Total 200 357 557 
Total by Sex 2,616 5,256 
Grand Total 7,872 
(a) See text for explanation. -36-
Table 1.11. Total catch in kg of river herring by gill nets (A) and pound 
nets (B) in the Potomac River 1982. 
River Herrin~ 
Virginia Maryland Total 
A. Anchor and Stake Gill Net 
February 88 31 119 
March 707 215 922 
April 1,279 99 1,378 
May 232 232 
Subtotal· 2,306 345 2,651 
B. Pound Net 
Narch 1,382 1,440 2,822 
April 82,143 2,342 84,485 
May 131,510 1,904 133,414 
Subtotal 215,035 5,686 220,721 
Total 217,341 6,031 • 
Grand Total 223,372 
Alewifea Bluebacka Alewifea Blueback8 
15,649 201,692 434 5,597 
a Species ratio estimated from 1977-1979 data. 
-37-
Table 2.1. Stnmnary of sample data from the Alosa commercial fisheries 
during the 1982 spawning run in the major Virginia 
tributaries to Chesapeake Bay. 
River and Alewife Blueback American Shad 
Month Male Female Male Female Male Female 
James 
April 45 55 
York 
April 33 37 113 181 15 84 
May 5 3 333 81 
Rappahannock 
April 75 38 211 66 29 74 
May 23 15 300 189 
Totals (M&F) 229 1,474 302 
-38-
Table 2.2. Year-class frequency of alewives (sexes pooled) in the York River 
commercial fishery samples, 1982. 
AGE ABSOLUTE 
CATEGORY LABEL CODE FRE~ 







9! 1 .., _____ 
TOTAL 79 
HEAN 76.744 STD ERR 1.002 
MOOE 78.000 STD DEV 8.853 
KURTOSIS 76.162 SKEW~ESS -8.680 
MINIMUM 0.000 MAXIMUIII 79.000 
VALID CASES 78 MISSING CASES 1 
*Age codes 
0 - includes all fish age ~7 (1973 or older) 
9 - missing age data 
-39-
REL1TIVE ADJUSTED CUM 
F~EQ FREQ FREQ 
(:,CT) CPCT) (PCT) 
1.3 1 .·3 1.3 
2.5 2.6 3.8 
2. 5 . 2.6 6.4 
2.s 2.6 9.0 
11.4 11.s 20.s 
6l.6 70.S 91.0 
9.9 9.0 100.0 





Table 2.3. Year-class frequency of blueback herring 
River commercial fishery samples, 1982. 
AGE ABS•LUT: 
CATEGORY LABEL CODE FREQ 
AGE 7+ 0 .* 2 
73. 4 
74. 9 







~EAN 76.680 STO E~R 0.373 
MOOE 78.000 STD OEV 6.4 32 
KURTOSIS 136.278 SKEWNESS -11.529 
MINIMUM 0.000 MAXIMU1o1 79.000 
VALID CASES 297 MISSING CASES 409 
*Age codes 
O - includes all fish age ~7 (1973 or older) 
9 - missing age data 
-40-
(sexes pooled) in the York 
~EL1TIVE ADJUSTED CUM 
F~EQ FREQ FREQ 
(=>CT) (PCT) (PCT) 
l.3 0.1 0.1 
).6 1.3 2.0 
1.3 3.0 5. 1. 
2.8 6.7 11.e 
3.3 1.1 19.5 
1).8 25.6 45.1 
22.e 54.2 99.3 
) •. 3 0.7 100.0 
57.9 '4ISSING 100.0 ------ ___ ,... __




Tahle 2. 4. Ye.ar-class frequency of alewives (sexes pooled) in the Rappahannock 
River commercial fishery samples, 1982. 
RELlTIVE ADJUSTED CUM 
AGE ABSOLUTE F~EQ FREQ FREQ 
CA.TE GORY LABEL COD& FRE:) (:,CT) (PCT) (PCT) 
74. 1 ).7 0.1 0.1 
15. 3 2.0 2.0 2.T 
76. ,. 2.6 .. z.1 5.3 
77. 23 15.1 15.3 20.7 
78. 108 71.1 72.0 92.7 
'7'.9. 11 7.2 7.3 100.0 
9.* 2 1.3 MISSING 100.0 --------- ------ ------
TOTAL ~5Z 10:,.0 100.0 
HEAN 77.780 STD .ERR 0.062 ~EOIAN 77.907 
MOOE 78.000 STD DEV 0.759 VARIANCE 0.575 
KURTOSIS 6.574 SKEWNESS -2.038 RANGE s.ooo 
MINIMUM 74.000 MA><IMUM 79.000 
VALID CASES 150 HISSING CASES 2 
i'~Age code 
9 - missing age data 
-41-
Table 2.5, Y'ear-class frequency of blueback herring (sexes pooled) in the 































































VALID CASES 296 MIS5PJG c.::.ses 469 
*Age codes 
0 - includes all fish age ~7 (1973 or older) 
















Table 2.6. Year-class frequency of American shad in the Virginia commercial 
gill net fishery, 1982. 
Year Frequency 
Sex Class James York Rappahannock Total (%) 
Nale 1974 2 2 2.3 
1975 1 1 1.2 
1976 7 6 6 19 22.3 
1977 16 6 11 33 38.8 
1978 16 2 12 30 35.3 
Total 42 14 29 85 
Female 1973 1 1 0.5 
1974 4 2 6 2.9 
1975 6 4 5 15 7.3 
1976 12 23 18 53 25.7 
1977 10 26 31 67 32.5 
1978 19 27 18 64 31.1 
Total 52 82 72 206 
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Table 2.7. Length (nun) and weight (g) statistics for river herring in the 
York and Rappahannock rivers, 1982. 
York Rappahannock 
Std. Std. 
Species Sex N Mean Error N Mean Error 
Alewife Male Length 38 244.8 2.784 107 241.2 0.956 
Weight 38 189.2 8.515 106 184 .9 2.767 
Female Length 40 252.7 1.556 44 252.9 1.809 
Weight 40 237.5 6.286 44 211.3 5.270 
Blueback Male Length 444 244.2 0.615 509 244.7 0.480 
Weight 444 171. 7 1.575 509 172. 7 1.485 
Female Length 259 258.0 0.990 255 255.4 0.857 
Weight 258 225.7 3.087 255 189.9 2.486 
-44-
Table 2.8. Length (mm) and weight (g) statistics for American shad in the James, York 
and Rappahannock gill net fisheries, 1982. 
James York Ra22ahannock 
Std. Std. Std. 
Sex N Mean Error N Mean Error N .Mean Error 
:Male Length 45 409.4 5.0ll 15 403.8 4.925 29 412.4 5. 774 
Weight 45 10%. 7 36.819 15 1032.5 31. 791 29 ll63. 5 39.421 
Female Length 55 453.0 4.040 84 446.9 3.506 74 463.1 2.939 
Weight· 55 1585.4 42.847 84 1570.6 38.554 74 1740.3 33. 962 
-45-
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Table 2.9. Estimates of the instantaneous total mortality rate (Z) 
for the 1969-1974 cohorts of river herring in the 
Rappahannock River. 
Z Values 
Cohort Alewife Blueback Herring 
1969 1.92 2.22 
1970 1.38 1. 72* 
1971 1.21 2.30 
1972 1.65* 1.74 
1973 3.01* 1.30 
1974 1.53 1.04 
1975 1.78* 1.25* 
Mean 1. 78 1.65 
* z estimated from the loge of the ratio of CPUE values at ages S and 
6. All other Z values were estimated from catch curves. 
-46-
Table 3.1. A summary of the sampling statistics for juvenile Alosa in 
the nursery zone of the Mattaponi River, 1982. 
Zone Limits No, of Mean 
Species Date (naut. miles) 
Samples CPUE 
Alewife 9 Jun 30-55 
15 21.l 
21 Jun 30-60 17 31.5 
29 Jun 30-55 15 30.8 
6 Jul 35-55 12 38.0 
13 Jul 30-60 18 12.7 
2 Aug ·30-60 16 11.4 
Blueback Herring 9 Jun 30-55 
15 33.5 
21 Jun 35-60 14 
91.9 
29 Jun 30-60 18 
176.0 
6 Jul 35-60 15 
289.0 
13 Jul 30-60 
18 167.8 
2 Aug 35-60 
15 199.6 
American Shad 9 Jun 
35-60 16 16.3 
21 Jun 30-60 
17 21.l 
29 Jun 35-60 
15 8.8 
6 Jul 35-60 
15 6.2 
13 Jul 30-60 
18 2.9 
2 Aug 35-60 
15 3.3 
···· ··· ------·-· ······· -- -·-- ---·--- - ·· "" .. ---~-- --- - - --__;:=========== ==--•~•-==·· I 
Table 3.2. A surmnary of the sampling statistics for juvenile Alosa in 
their nursery zone in the Pamunkey River, 1982. 
Zone Limits No. of Mean 
Species Date (naut. miles) Samples CPUE 
Alewife 22 Jun 35-70 21 28.3 
1 Jul 30-70 22 16.0 
7 Jul 30-70 21 13.4 
15 Jul 30-70 24 10.7 
4 Aug 35-70 20 2.1 
Blueback Herring 22 Jun 35-70 21 277 .3 
1 Jul 30-70 22 372 .1 
7 Jul 35-70 20 408.2 
15 Jul 30-70 24 282.1 
4 Aug 40-70 18 307.9 
American Shad 22 Jun 35-70 21 3.0 
1 Jul 55-70 9 0.8 
7 Jul 45-70 15 0.7 
15 Jul 35-70 21 1.0 
4 Aug 65-70 3 1.0 
Table 3.3. Maximal CPUE values for juvenile Alosa in the Mattaponi 
and Pamunkey rivers, 1979-1982. 
Year 
River Species 1979 1980 1981 1982 
Mattaponi Alewife 6.0 2.9 10.0 38.0 
Blueback herring 73.0 4.6 11.6 289.0 
American shad 38.1 38.8 18.0 21.l 
Pamunkey Alewife 6.7 3.6 6.5 28.3 
Blueback herring 224.8 87.9 16.7 408.2 
American shad 57.4 7.1 5.3 3.0 
Table 3.4. Estimates of instantaneous daily mortality (Md) for 
juvenile Alosa, 1979-1982. 
Species River 1979 1980 1981 1982 
Alewife Mattaponi 0.036 0.33 0.105 0.036 
Parnunkey 0.040 0.041 0.058 0.043 
American shad Mattaponi 0.040 0.056 0.080 0.042 
Pamunkey 0.060 0.080 0.043 0.050 
Blueback herring Mattaponi 0.034 0.022 ( a) 0.077 
Pamunkey 0.040 0.031 0.016 0.046 
( a) Data are too few to reasonably estimate Md. 
-50-
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Figure 3.l Growth Curves for 
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Figure 3.2. Growtl1 Curves for Juvenile 
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Figure 3.3. Growth Curves for 
Juvenile Americo11 Shod, 1982 
80--------------
60 
,,/" X--- - - - -X 
40 
------ _.:x- -~ < _/' 
20------------,-------,----,-----,----1 
160 170 180 190 200 2·10 220 
Day of the Year 
River 
t:;. PAMUNKEY RIVER 
x MA1T:A.PONl RIVER 
